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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
November 20, 2006, has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5, 7, and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chambers et al., US Patent.6,518,1 84, newly cited. 

Chambers et al. disclose forming a dielectric layer; forming openings including 
vias and trenches in the dielectric layer (Figures 1 and 2); filling the openings with a 
barrier layer 300, a copper seed, and an electroplated copper film (Figure 3); 
chemically-mechanically polishing the copper film (Figure 4); after chemically- 
mechanically polishing the copper film, doping the copper film using silane gas without 
forming a copper silicide, and forming a silicon nitride layer 510 over the copper 
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interconnect (Figures 5, 6, and 7 and column 6, line 59, bridging column 7 to line 10; 
column 9, lines 27-63; column 10, lines 2-6; column 11, line 65, bridging column 12 to 
line 9; and column 12, lines 37-53). Admittedly, Chambers et al. teach to dope the 
copper film with silicon with the RF power on. 

In column 12, lines 1-9, Chambers et al. teach that the copper interconnect can 
be doped by either diffusion or ion implantation. In the subsequent example in lines 4-9 
Chambers et al. teach to dope the copper film with silicon with the RF power on. 
However, It is well known to the skilled artisan that the use of an RF-induced glow 
discharge can be used to excite reaction gases thereby allowing chemical reactions to 
occur at lower temperatures. It would have been obvious to one skilled in the art to 
dope the copper film with the RF power off, thereby relying solely on thermal energy to 
initiate and sustain the chemical reaction and cause silicon diffusion. The RF power is 
used in the method of Chambers et al. to transfer energy to the silane and it would have 
been well within the purview of one skilled in the art to recognize that the RF power in 
the known method of Chambers et al. could have been turned off and thermal energy 
solely relied upon to cause the diffusion of silicon into the copper interconnect. 
Moreover, Applicant has not disclosed any criticality to performing the doping step with 
the RF power off. Rather, Applicant recognizes on page 8 of the specification in 
paragraph [0025] that various methods for doping the surface of copper 
interconnect 100 will be apparent to those of ordinary skill in the art having 
reference to this specification. 
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Claims 6, 9, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chambers et al, US Patent 6,518,184, as applied to claims 1 and 7 above, and 
further in view of Zistl et al., US Patent 6,806,191 , of record. 

Chambers et al. is applied as above. Cambers et al. lack anticipation only of the 
temperature and duration of the doping step. However, Zistl et al. disclose a method of 
forming copper interconnects wherein the copper is doped with silicon and Zistl et al. 
disclose that the doping step is performed for 3-10 seconds at a temperature of 350 to 
420 °C, see column 5, line 55, bridging column 6 to line 25. Due to the similarities 
between the processes of Chambers et al. and Zistl et al. and the teaching of Zistl et al. 
that the doping of a copper interconnect suppresses electromigration (abstract), it would 
have been obvious to one skilled in the art to implement the processing conditions of 
Zistl et al. in the known method of Chamber et al. 

Response to Arguments 

Applicant's arguments filed November 20, 2006 have been fully considered but 
they are not persuasive. Applicant has argued that none of the applied references teach 
or suggest gaseously doping the copper film with silicon without forming a copper 
silicide by flowing a gas chemistry consisting of silane over the copper film with the RF 
power off. Chambers et al. clearly teach that gaseously doping the copper film with 
silicon without forming a copper silicide by flowing a gas chemistry consisting of silane 
over the copper film with the RF power on. It would have been obvious to one skilled in 
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the art to dope the copper film with silane with the RF power off, as reasoned in the 
above rejection. 

Allowable Subject Matter 

Claim 12 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to M. Wilczewski whose telephone number is (571) 272- 
1849. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on 571-272-2429. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




M. Wilczewski 
Primary Examiner 
Tech Center 2800 



